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(54) CnOCOB nOJiyMEHMfl ByTHJlKAYMyKA 

(57) Pecpepar 

H3o6peTeHne othochtch k nony-ieKHK) 

CHHTeTMMeCKMX K3yMyKOB. B H3CTH0CTH K 

nonyneHMio 6yTnnKayMyKa. CnocoG nonyMeHUH 
6yTM/iKay«4yKa ocymecTBnaMDT nyTew 
cononnMepu3ai4un n3o6yTn/ieHa m naonpeHa 
npM noHHxeHHofi TeMnepaType b npucyTCTBUM 
KaTann3aTopa OpuAe/ifl - KpacpTca c 
Mcnonb30BaHneM b KanecTBe peaKLjHOHHOtf 
cpeAbi MeTvinxjiopMAa c o6pa30BaHneM 
nonnMepn3aanoHHOM peaKunoHHow CMecu 
TBepfloro no/inMepa b MemjixjiopMAe c 
nocneayioiAefi AerasaijHew 3tom CMecn. CnocoO, 
OT/inHaKHMMfica TeM, mto nepeA Aera3aune* 
peaKLjuoHHyio cwecb nponycKaioT nepes 

rHApOl^UKTIOH, H3 nepUCpepHMHOM 30Hbl KOTOporo 

0T6npaK)i noTOK, B03BpaiAaeMbift Ha 
conoiinMepn3a4nio, a H3 ijeHTpajibHoi* 30Hbi - 
noTOK, HanpaB/ifleMbiM Ha Aera3ann>o. 
HcxoAHbie KOMnoHeHTbi Ann nony^eHMH 
6yTH/tKayMyKa (|>opMnpyK)TCfl M3 no KpaflHetf 
Mepe oahom ii3 HuxenepenHcneHHbix cMecefi: H3 
hcxoaho& oiHXTbi M3 w3o6yTuneHa, M3onpeHa h 
MeTunxjiopnAa; M3 B03BpaTHoro noTOKa H3 
ruApounKAOHa h hcxoahoA wmxtu, 
cMeiiJUBaeMwe b rwApocTpyfiHOM annapaTe; 
BbiiueyKa3aHHoro B03BpaTHoro noTOKa us 



rnApoi4ntcnoHa. B03BpaTMoro npoAVKTa M3 
n3o6yTnneHa, n3onpeHa n MeTur-xnopnAa nocne 
Aera3ai_jun 33Becn Kay^yKa, CMewnBaeMbie b 
rn£pocTpyi*HOM annapaTe npn nonage 
MOHOMepos HenocpeACTBeKHO b 

nonnMepn3aicp KaTann3aTopHbiM pacTBop 
noAaiOT b n*o6otf hotok, B03BpamaeMbiM Ha 
cononwMepn3au^K) nn6o b nojinMepMsaiop. 2 
nr.., 1 Ta6n. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE: butyl 
rubber is obtained via isobutylene/isoprene 
copoiymenzation at lowered temperature in 
presence of Fried el-Crafts catalyst in 
methyl chloride medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymerization stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus; above-indicated recycle 
hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into polymenzator. Catalytic 
solution is introduced into any stream 
returned into copolymerization stage or into 
polymerizator EFFECT enhanced process 
efficiency 2 dwg, 1 tbl, 5 ex 
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H3o6peTeHne othocwtca k no/iyMeHHK> 

CHHTeTMMeCKMX Kay^yKOB, B HaCTHOCTW K 

nonyneHWK) 6yTwnKayHyKa. 

H3B6deH cncxx»6 nony^eHiifl 6yTw/iKayHyKa 
nyTeM cono/iwMepH3auww w3o6yTH/ieHa m 
M3onpeHa, b kotgdom b fOMecTBe peaKu.HOHHow 
cpeaw wcno/ib3yeTCfl ymeBOAOpoAHbdw 
pacTBopurenb, b nacTHocTw w3oneHTaH, a Ana 
HHvinuMpoBaHUR peaKuwH nonwMepH3auHu 
Mcnonb3yeTCfl npoTOHnpoBaHHbifl KOMirneKC 
MeT anno p ra h h MecKoro coeAMHeHwa. 
TeMnepaTypa no/iwMepH3aunw cocTaB/ifleT or 
-70 flo -90 °C. (locne nonnMepnsaTopa 
peaKi^noHHyjo ciwecb Hanpaa/iflfOT Ha craAwK) 
BbineneHUfi h cywKM KaynyKa (CnHTeTHHecKHw 
KaynyK noA peAaKunew H.B. TapMOHOBa. Jl: 
XuMMfl, 1983 r., CTp. 299-300). 

Ochobhwm HeflocTaTKOM 3Toro cnocooa 

ABflfleTCH BblCOKafl B*3KOCTb nO/TyMaiOlAWXCfl 

pacTBOpoB. He nosBonajoiuas pa6oTaTb c 
bwcokow KOHueHTpauuew KaynyKa b 
peaKuwoHHovi cpeae. 

Hawoo/iee 6nH3KWM k npeAnaraeMOMy 
ABnaeTca cnoco6 no/iyneHHfl 6yTw/iKayqyKa 
nyTeM cononwMepH3auHw w306yTH/ieHa c 
n3onpeHOM t rae b KanecTBe peaKuuoHHon cpeaw 
ncnonbsyeTcn MeTw/rx/iopMA, He RanfiiomHHCfl 
pacTBopnTeneM atia 6yTw/iKayHyKa, a atih 
HHHUHwpoBaHHH peaKUMn nonwMepHsauHW 
ncnonb3yeTcn KaTa/iw3aTOp opHAena - 
KpacfcTca, b qacmocTH a/iiOMHHHwx/iopwA. 
TeMnepaTypa no/MMepH3auww cocTaanfieT ot 
-80 ao -100°C, npn 3Tom o6pa3yiomwwcq KaywyK 
HaxoAHTca b peaKunoHHow cpeAe b BHAe 
TOHKOAHcnepCHO^ cycneHSww. noc/ie 
no/inMepi^3aTopa peaKuwoHHyfo cMecb 
HanpaBfiflWT na cTaAUK) BbiAeneHwa w cyiiJKW 
KaynyKa (B.M. Cooo/ieB, H. B. BopoAvwa. 
npOMbiujneHHbie cHHTeTHMecxwe KaynyKW. M.: 
Xhmhs, 1977 r. ( crp. 175-177). 

OcHOBHbiM HeflocTaTKOM 3Toro cnoco6a 

flBJlfleTCfl CBOWCTBO MertKMX MaCTML^ 

arnoMepupOBaTbCR, npeBpaiuaHCb b kom, 
nannnaTb Ha BHyTpewHue ycrponcTBa peaKTopa 
w, b pe3yribTaTe t npnBOAHTb k npeKpaiueHHK) 
npouecca h BbiBOAy peajcropa na npOMbiBKy. 

npnneM c POCTOM KOHUeHTpai4HM 8 

no/iHMepH3aTope B03pacTaeT sepoaTHocTb 
3arpR3HeHna peaKUHOHHoro n pocT pa hct Ba 
cKnowHbiM k ar/ioMepaunn h npH/innaHHK) 
no/iwMepoM. TaKMM o6pa30M, b ashhom 
npouecce HeooxoAMMo BbionpaTb onTHMa/ibHbie 
ycnoBUfl Me>KAy AnuTe/ibHocTbK) HenpepwBHOH 
pa6oTbi h KOHueHTpauwen no/iHMepa b 
peaicrope. 

3aA3MeH Hacroatnero wsocpeTeHHH 
BB^fleTCfl yae/iMHeHne npoAO/ixHTe/ibHOCTw 
HenpepHBHOM paocTbi nonwMepH3aTopa npn 
ysennHeHHWx KOHueHTpaunnx no/iHMepa b 
peaKunoHHOfi cMecvi, nocrynaioiuea na 
Aera3ai4MK), CHHwenne 3Hepro3aTpaT w 
yBe/inMeHne npon3BOAMTejibHOCTM npoijecca. 

yKa3aHHbiR pesynbTaT AOCTnraeTC« 
npeAnaraeMbiM cnocoooM nonyMeHnw 
6yTkmKayHyKa nyTeM cx>noni4MepM3ai4HM 
n3o6yTnneHa m n3onpeHa npM noHn>KeHHOM 
TeMnepaType b npMcyTCTBMn KaTanvi3aTopa 
OpuAeriH - KpacfcTca c ncnorib30BaHneM b 
KawecTBe peaKL4MOHHOfi cpeAbi MeTivixnopMAa c 
o6pa30BaHneM nonMMepn3ai4MOHHOM 
peaKunoHHOi^ CMecu TBepAoro no/iMMepa b 
MeTunxnop^Ae c nocneAy^oiMe^ Aera3aL^ne« 
3ToPi cMecM, npuneM nepeA Aera3aMnefi 
peaKunoHHyK) Maccy nponycKa^T Mepes 

rMAPOUHKHOH, M3 nepM0epH^HOM 30Hbl KOToporo 
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OT6npaK>T noTOK. B03BpaujaeMbi£i Ha 
nonuMepK3aumo, a M3 ueHTpanbHof*. 30hu - 
noTOK, HanpaBnfleMbm Ha Aera3aun>o. 

KoMnoHeHTbi An« nonyneHUfl 6yTnnKayHyKa 
0opMnpyK)TCfl K3, no KpafiHe^ Mepo. oahoi^ m 
HuxenepewnoneHHbix cMeceii: 

- ncxoAHas tUHXTa na n3o6yTnneHa, 
n3onpeHa n MeTM/ixnopnAa. 

- BbJiueyKasaHHbifi so3BpaTHbiti noiOK wi3 
ruApouMKnoHa u McxoAHas tunxTa, 
CMewuBaeMue a ruAPOCTpyviHov annapaTe npn 
noAane nx b no/inMepn3aTop, 

- BblWeyKa3aKHbl/, B03BpaTHbJV1 nOTOK V12 

rnopOMUKnoHa, BOSBoaTHbifi npOAyKT ^3 
M3o6yTnneHa, nsonpena u MeTunxnopMAa nocne 
Aera3annn B3Becn KaysyKa, CMeiunBaeMbie a 
oTAenbHOM ruApocTpy^HOM annapaTe. npu 
noAane ncxoAHbix MOHOMepOB 

HenocpeflCTaeHHO b non^Mepn3aTop. npu stom 
KaTanu3aTopHbi& pacTBop noAawT nn6o b 
nonuMepusaiop. ji^.6o B nrooovi v,2 BosspaTHbix 

nOTOKOB. 

r m apoct py w h bi ^ annapaT npeAdaBnfleT 
co6oti rMZXpocTpy^HbiPi nacoc \a anyxnT Ann 
ocymecTBneHUfl npouecca B3auMHoro 
nepeMeujuBaHUA BbJiLteyKa3aHHbix noTOKOB w 
nocneAy^oiMero nx coBMecTHorc 

TpaHcnopTuposaHMH. 

npouecc nony^eHHJi 6yTnriKayMyKa 
ocyu^ecTBrifleTCP no cxewe, n3obpaxeHHOtf na 
cpnr.1. 

CMecb MOHOMepOB b pacTBOpe 
MeTunxnopnAa (lunxTy) noAa«)T \noTox 1) b 
peaKTOp 2 Mepes wryuep 3. OAHOBpeMenno b 
peaKTOp 2 Mepe3 turyqep 4 noAa k?t pacTBop 
xnopnAa arnoMHHUF 8 MeTunxncpnAe (noTOK 5). 
PeaKquoHHyK) CMecb nHTencuBHO 

nepeMeujnBa>OT MHoronpycHo^ MemariKOM 6. 
TeMneparypy b peaicrope 2 Bb!£ep*nBa>or 
M3MeHeHneM noAa^M KaTannsaropHoro 
pacTBopa. 

B3Becb o6pa30Basujeroca ^yTunKay^VKa 
Hanpasn«K)T (hotok 7) e unnnHAp^ecxyrO MacTb 
ruApountcnoHa 6 nc KacaTent>HoPi k cTeHKe. 
CycneHSMfi KayMVKa, npno6peTa« epaiiiaTenbHoe 
ABUKeHne m npoxoAR CHaMana 
i4nnnHAPWMecKyK>, a 3aTeM m KOHHMeci<y>o Macib 
ruAPOunKnona 8 h noA AeMCTBweM 
i4eHTpo6e>KHOfi cwnw. pa3AenweTc« na ABa 
noTOKa, oTn^iMaKDmnecR no nriOTHOCTn. WeHee 
n/ioTHafi nacTb pacnonaraeTCfl b MenTpa/ibHO^ 
nacTn MApouKKnoHa, a 6onee nnoTHan 
OT6pacwBaeTCfl Ha nepucfcepmo. MeHee 
nnoTHyra nacTb noTOKa. co Ae p>Ka u^y to b 
KOHt^eHTpupoBaHHOM BMAe Hanoonee Kpynnbie 
nacTnubi KayMyKa. BbiBOAPT nepe3 ujTyqep 9 
rnApou.nK/iOHa & noroKOM 10 b Aera3aTop 11, 
TAe npon3BOAflT ornapKy MeTnnx/iopnAa m 

He3an0/lHMepM30BaBlLIHXCfl MOHOMepOB 

(B03Bp3THoro npOAyKTa) ot KaynyKa 
BosspaTHbiH npOAyKT (noTOK 12) HanpaBnniOT Ha 
nepepaooTKy. nocne cooTBeTCTByfOLue?. 
noAroTOBKM. 3aK/iK)MaK)L^ewicR a BbiAeneHHM 
npOAyKTa, npnroAHoro An« nonnMepn3auwn 
(CMecb: MeTnnx/iopnA, H3o6yTM/ieH, M3onpeH) ( 
B03BpaTHbirt npoAytrr HanpasnstoT Ha 
npnroTOBneHne niHXTbi. Bonee n/ioTHbin noTOK 
13, coAepxaiiiH* b pa36aa/ieHHOM BHAe Me/iKne 
HacTHUbi KaynyKa, nepes ujTyi^ep 14 
rwApou.nK/ioHa 8 HacocoM 15 nepe3 
pery/iHpy»omwH K/ianaH 16 HanpaaruioT b 
peaKTop 2 nepe3 uiTyuep 17. Bo BpeMR 
npouecca perynnpyfOT pacxoA noTOKa 13 h 
cpHKCHpyKDT ero pacxoAOMepOM 18. saMepflioT 
KOHueHTpau^K) KaynyKa b nonnMepH3aTope h b 
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noTOKe, nocTynaKD^eM Ha Hacoc 15. ftnq OTBOAa 
Teruia, o6pa3yiomerocfl ■ b pe3ynbT3Te 
npOTexaHMfl pea^HH nonnMepn3ai4uu, n Ana 
noAaepwaHMfi Heo6xoAHMofl TeMnepaTypbt no 
BbicoTe peaKTOpa b TOMKax 19 m 20 b 
Tennoo6MeHHbie aneMeHTbi 21 noAawT noTOKOM 

22 WUAKM& 3TUfieH, KOTOpblfi BblBOA^T B 

napoo6pa3HOM BHfle noTOKOM 23. B stom 
npouecce 3a cseT BbiBOAa Ha Aerasat^nfo 
npenMyiuecTBeHHO Kpynnwx nacr^m nonnMepa 
(noTOK 10), KOTopwe Haaoonee ckhohhw k 
amoMepaunn h HarikinaHWO Ha BwyTpenHue 

yCTDOMCTBa, CHMKaSTCfl BepOHTHOCTb 

3arpn3HeHMfl nonuMepn3aTopa. B pe3ynbTaTe 
OT6opa pa36aB/ieHHoii cycneH3iw U3 
nepn0epnMHOM sohu rwApoijUKnoHa b 
3HaMHTeribHoiH cTeneHH ysenwMMBaeTCB 
KOHi^eHTpaunfl cycneH3Mki, nocrynarcmeft Ha 
Aera33HHK) (noTOK 10). nocKonbKy hotok 
paaoasneHHOfl cycneH3nw (noTOK 13) 
HanpaB/iflK)T o6paTHo b nonuMep*3aTop, a oh 
npaicrnMecKH He coAepxcuT KpynHux nacTHLj 
nonnwepa, Bpeiwp npe6biBaHMfl KpynHbix MacTut; 
b peaKtjuoHHO& 30He coKpau^aeTCH, hto 
6naronpufiTHO OTpawaeTCfl Ha 
npoAO^x^TenbHocTH HenpepbiBHofi paooTu 
peaiaopa. IIotok pa36aBneHHO& cycneHsnw 
(noTOK 13), HanpaBJiaeMbiii b nonuMepM3aTop, 
CHM)KaeT KOHueHTpauwK) nonMMepa b HeM, hto 
TaiOKe yMeHbtuaeT BepoRTHOCTb 3a6nBKii 
nonuMepn3aTopa. 

Ha cfenr.2 usoGpaxeHa cxeMa Bapnanra 
ocymecTB/ieHMfl cnocooa, KorAa Hacoc 15 
33MeHeH ruAPOCTpyfiHbJM annapaTOM, b kotopom 
b KanecTBe paSoHefi jkmakocth ncnonb3yK>T 
ninxTy. 

Cy^HOCTb n3o6peTeHMJi KnniocTpupyeTCfi 
cneAytomHMH npwviepaMH. 
(IpMMep 1 

npoi^ecc no/iyMeHHA 6yTnmayHyKa 
ocymecTB/iflnn no cxeMe, n3o6pa>KeHHotf Ha 
c£nr.1 . 

CMecb MOHOMepoB b pacTBope 
MernnxnopnAa. coAepwamyjo 25 Mac.% 
n3o6yTnneHa, 0,5 Mac.% wsonpeHa h 74,5 Mac.% 
MeTunxnopuAa (WHXTy) noAaBanu b peaKTop 2 
nepe3 ujTyuep 3 b KonnnecTBe 15 t/m. 
OAHoepeweHHo b peaKTop 2 Mepe3 wryLjep 4 
noAasajin pacTBop xnopMAa anwMMHMfl e 
MeTunxnopnAe c KOHijeHTpauMefi 0,1 Mac. %. 

PeaKLJUOHHyiO CMeCb HHTeHCHBHO 

nepeMeujuBann MHorowpycHOM Mewa/iKo* 6. 
TeMnepaTypy b peaKTope 2 BbiAepxnBann b 
npeAenax MUHyc 92 - Munyc 88 °C, perndpupyq 
ee TepMOMeTpaMn conpoTHBneHHfl b TOHKax 19 
n20. 

B3Becb o6pa30BaBiuerocfl 6yTnnKaynyKa 
HanpaB/iwiM (noTOK 7) b i-hapolimk/ioh 8. MeHee 
nnoTHyw nacTb noTOKa, coAeprcamyK) b 
KOHi4eHTpnpoB3HHOM BHAe Han6onee KpynHbie 
wacTnubi xaynyKa, bwboamjih nepe3 ujTyuep 9 
ruApoi^nKnoHa 8 b AeraaaTop 11. Bonee 
nnoTHbifl noTOK, coAepxaujMfl b paaoasneHHOM 
BMAe Memue MacTMjbi KaynyKa, nepe3 wTyuep 
14 n/APounKnoHa 8 HacocoM 15 nepe3 
perynnpyiOLMMM KnanaH 16 Hanpaannnii b 
peaKTop 2 nepe3 ujTyuep 17. Bo BpeMfl 
npouecca perynnpoBajin pacxoA ot Hacoca 15, 
3aMepnnM KOHLfeHTpat^MK) KaynyKa b 
nonnMepnaaTope m b noToxe 13. nocrynafoiAeM 
Ha Hacoc 15. KoHi^eHTpai^MK) Kaynyxa b noTOKe 
10, nocTynaioii^eM na OTroHKy MeTunxnopnAa m 
He3anonnMepM30BaBUJnxcfl MOHOMepoB, 
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onpeAen«nn no nony<-ieHHOMy KaynyKy npouecc 
npoBOA^nM AO Tex nop noKa Mou^HOCTb Ha Bany 
MewamH 6 He npeebicwna HOMHHan. 
npMMep 2 

npoqecc npoBOAnnn TaK *e, ksk b npMMepe 
1, ho KaTann3aTopHbiw pacTBop (noTOK 5) 
noAaBa/iH Ha BcacwaaHne Hacoca 15, a He b 
UJTyLjep4. 

npniwiep 3 

npoi^ecc npoBOAnnn TaK xe, KaK b npuMepe 
1, ho BMecTO Hacoca 15 i/tcncnb30Bantf 
rviApocTpy^Hbi^ annapaT, b kotopom paconeM 
mnAKOCTbK) 6bina LUkixTa (noTOK 1) (cfcwr.2). 

ilpuMep 4 

Dpouecc npoBOAnnn TaK Me, KaK b npuMepe 

3, ho CMecb woHOMepoB b peaKTop noAaBanvi 
OTAeribHO b wTyuep 17, a pa6oMe^ XMAKOCTbK) 
oWi BOSBpaTHbiPi npoAyKT nocne Aera3aunn 
B3Becn KaynyKa, coAepxamnw 3-5% 
n3o6yTnneHa. 

FlpuMep 5 

npoi^ecc npoBOAnnn TaK we. KaK b np^Mepe 

4, ho KaTanwsaTopHbi^ pacTBop noAaBann b 
noTOK B03BpaTHoro npcAVKTa nocne AeraaaMnwi 
B3Becn KaynyKa, HanpaenReiworo Ha 
ruApocTpyfiHbtvi annapaT. 

Pe3ynbTaTbi, nonyneHHwe b npuviepax 1-5, 
npuBeaeHbi b Ta6n^ue a cpaBHeHnn c 
koht pojibH biM npo5erow (no npoTOTuny). 

Bo Bcex npuwepax AOCTumyTo 
3HaMHTenbHoe yBenM^eHHe KOHL;eHTpai4HM 
nonnMepa b cycneH3nn, nocTynaioiAe^ Ha 
Aera3ai4MK) (CTon6ei_; 7), mto npuBOA^T k 

COKpaUL^eHMK) 3Hepr03aTpaT, CHMXeHHK) 

KOHLieHTpaunn nonnMepa b peaiaope (cTon6et4 
6), hto npwBOAMT k yBennMeH^fo An^TenbHOCTn 
HenpepbiBHOfi paooTbi peaKTOpa (cTonoeu 1 1 ) v\ 
nponsBOAnTenbHOcru pea>acpa (cTon6eq 8) (cm. 
Ta6n.). 

OopMyna n3o6peTeHM«: 

Cnoco6 nonyMeHUA oyTunKaynyKa nyTev 
cononnMepn3aunn *3o6yTnneHa n n3onpeHa 
npw noHMxeHHO^ TewnepaType 3 npucyTCTBM^ 
KaTann3aTopa opuaenn - KpacpTca c 
ncnonb30BaHMeM b KaMecTse peaKunohHow 
cpeAw weT^nxncpnAa c o6pa30BaHneM 
non^Mepn3aunoHHoPi peaKunoHHovi cwecu 
TBepAoro nonuMepa e MeTunxnopnAe c 
nocneAytoi^e^ Aerasauuen otovi cm ecu, 
OTnuMaiOiAMvicn reM. mto nepeA Aera3aL^nePi 
peaKunoHHy»o CMecb nponycKaK)T nepes 
rMApoi^MKnoH, yi3 nepucpepni^HOM 30Hb» KOToporo 
OT6npaK)T noTOK, B03BpaiAaeMbi^ na 
cononnMepnaai^nK) a H3 qeHTpanbHO^ 3onw * 
noTOK, HanpaanHeMbt^ Ha AerasanHKD. npi^ 3tom 
ncxoAHbie KOMnoHeHTbi Ana nonyneHi/m 
6yTnnKaynyKa c|>opMnpyrOTc« H3 no Kpartnei* 
Mepe oaho^ HkDKenepenucneHHbix cwiecew: 
ncxoAnan ujuxTa H3 nsoSyTunena. n3onpeHa n 
MeTunxnopv^Aa. BbJiijeyKa3aHHbiM B03BpaTHbJtf 
noTOK us r^ApouMKnoHa vi ncxoA^aa ujwxTa, 
CMeujuBaewbie b ruApocTpyPiHOM annapaTe npH 
noAa^e hx b nonuMepn3aTop; BbiLueyKa3aHHwfl 
BOSBpaTHblfl nOTCK H3 ruApouMK/ioHa, 
B03BpaTHbivi npOAyxr H3 n3o6yrnneHa. u3onpeHa 
m MeTunxnop^Aa nocne Aerasaunn B3Beca 
xayMyxa, CMeujuBaeMwe b OTAenbHOM 
fHAPCcrpyiiHOM annapaTe, npw noAane 
HCXOAHblX MOHOMepOB HenocpeflCTBeHHo B 
non^Mepn3aTop. npn stom KaTannTn3aTopHb«Ci 
pacTBop noAaKDT nn6o b nonnMepH3aTop, nn6o b 

nK>60ki H3 B03BpaTHblX nOTOKOB. 
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